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QUICK COUPLER HYDRAULIC CONTROL 
SYSTEM 

TECHNICAL FIELD 

0001. The present disclosure relates generally to an imple 
ment coupler assembly and, more particularly, to a hydraulic 
control system for an implement coupler assembly for inter 
changeably mounting different implements on a single host 
machine. 

BACKGROUND 

0002 Machines, for example backhoes, excavators, grad 
ers, and loaders, commonly have linkage that is movable to 
control the motion of a connected implement such as a bucket, 
a blade, a hammer, a grapple and the like. When equipped 
with a single implement, these machines become specialized 
machines that are primarily used for a single purpose. 
Although adequate for Some situations, the single purpose 
machines can have limited functionality and versatility. An 
implement coupler assembly can be used to increase the 
functionality and versatility of a host machine by allowing 
different implements to be quickly and interchangeably con 
nected to the linkage of the machine. 
0003 Implement coupler assemblies are generally known 
and include a frame connected to the linkage of a machine, 
and hooks, latches, wedges, pins and the like that protrude 
from the frame. The hooks of an implement coupler assembly 
engage corresponding pins of an implement to thereby con 
nect the implement to the linkage. To help prevent undesired 
disengagement of the hooks from the pins, implement coupler 
assemblies can be equipped with a hydraulic cylinder that 
locks the hooks in place against the pins. 
0004. When connecting or disconnecting an implement to 
a host machine, precautions should be taken to help ensure the 
procedure is performed properly. For example, the implement 
should be in a desired resting position before decoupling is 
performed so that the implement does not move in an unex 
pected manner after the decoupling. In addition, fluid pro 
vided to the hydraulic cylinder of the implement coupler 
assembly should be at a pressure that allows proper operation 
of the implement coupler assembly without causing damage 
to the assembly. 
0005 One example of an implement coupler assembly is 
disclosed in U.S. Pat. No. 8,281,506 issued to Stefeket al. on 
Oct. 9, 2012. The Stefeket al. patent discloses an implement 
coupler assembly for a machine. The implement coupler 
assembly may have a coupler frame, a first latch, a second 
latch, and a hydraulic actuator or cylinder connected to move 
the second latch relative to the first latch and the coupler 
frame. The hydraulic cylinder may have a first chamber, a 
second chamber, and a pressure valve with a check element 
movable to allow a flow of fluid into the first chamber based 
on a pressure of fluid in the first chamber, and a pressure 
regulating element movable to allow a flow of fluid out of the 
first chamber based on a pressure of fluid in the second cham 
ber. The implement coupler assembly may additionally have 
a first pilot passage configured to communicate fluid from the 
second chamber with the pressure regulating element, and a 
second pilot passage configured to communicate fluid from 
the first chamber with the pressure regulating element. The 
hydraulic cylinder of the implement coupler assembly 
receives pressurized fluid from a first chamber of an imple 
ment hydraulic cylinder that controls the position of the 

Nov. 13, 2014 

implement attached to the coupler assembly. The pressure in 
the implement cylinder maintains the pressure in the coupler 
cylinder. The implement coupler assembly is effective in 
coupling and decoupling the implement, but opportunities 
may still exist for further improvements to the technology. 

SUMMARY OF THE DISCLOSURE 

0006. In one aspect of the present disclosure, a hydraulic 
system for locking and unlocking an implement coupler 
assembly of a machine is disclosed. The implement coupler 
assembly may have a coupler frame and a locking system 
connected to the coupler frame, and may have a locked posi 
tion and an unlocked position. The hydraulic system may 
include a coupler hydraulic actuator having a first chamber 
and a second chamber separated from the first chamber. The 
coupler hydraulic actuator may be connected to the imple 
ment coupler assembly, fluid flow into the first chamber may 
cause the coupler hydraulic actuator to move the implement 
coupler assembly toward the locked position, and fluid flow 
out of the first chamber may cause the coupler hydraulic 
actuator to move the implement coupler assembly toward the 
unlocked position. The hydraulic system may further include 
a sequence valve having a first sequence port in fluid com 
munication with the first chamber of the coupler hydraulic 
actuator, a second sequence port, and a first pilot port in fluid 
communication with an implement hydraulic actuator opera 
tively connected to the implement coupler assembly to move 
the implement coupler assembly relative to an implement 
system of the machine. The sequence valve may prevent fluid 
flow from the first sequence port to the second sequence port 
when a fluid pressure at the first pilot port is less than a 
predetermined threshold pressure, and the sequence valve 
may be movable to allow fluid flow from the first sequence 
port to the second sequence port and out of the first chamber 
when a pilot fluid pressure of the implement hydraulic actua 
tor at the first pilot port is greater than the predetermined 
threshold pressure. 
0007. In another aspect of the present disclosure, a method 
of decoupling an implement from an implement coupler 
assembly of a machine is disclosed. The method may include 
communicating pressurized fluid to a first chamber of a cou 
pler hydraulic actuator to move the coupler hydraulic actuator 
in a direction to unlock the implement coupler assembly, and 
communicating pressurized fluid from a second chamber of 
the coupler hydraulic actuator to a first sequence port of a 
sequence valve. The method may further include communi 
cating pressurized fluid from an implement hydraulic actua 
tor to a first pilot port of the sequence valve. A fluid pressure 
of pressurized fluid at the first pilot port may determine a 
position of the sequence valve between a closed position 
preventing fluid flow from the first sequence port to a second 
sequence port of the sequence valve, and an open position 
allowing fluid flow from the first sequence port to the second 
sequence port and to low pressure reservoir in fluid commu 
nication with the second sequence port. 
0008. In a further aspect of the present disclosure, a 
hydraulic system for locking and unlocking an implement 
coupler assembly of a machine is disclosed. The implement 
coupler assembly may have a coupler frame and a locking 
system connected to the coupler frame and having a locked 
position and an unlocked position. The hydraulic system may 
include a coupler hydraulic actuator having a first chamber 
and a second chamber separated from the first chamber, and a 
coupler control valve having a first control valve port in fluid 
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communication with a pressurized fluid source of the 
machine, a second control valve port in fluid communication 
with a low pressure reservoir of the machine, a third control 
valve port and a fourth control valve port. The hydraulic 
system may further include a sequence valve having a first 
sequence port in fluid communication with the first chamber, 
a second sequence port in fluid communication with the 
fourth control valve port, and a first pilot port in fluid com 
munication with an implement hydraulic actuator operatively 
connected to the implement coupler assembly to move the 
implement coupler assembly relative to an implement system 
of the machine, and a check valve having a first check valve 
port in fluid communication with the first chamber and a 
second check valve port in fluid communication with the 
fourth control valve port. The check valve may be moveable 
to allow fluid flow from the first check valve port to the second 
check valve port and into the first chamber when a fluid 
pressure at the second check valve port is greater than a fluid 
pressure at the first check valve port. The coupler hydraulic 
actuator may be connected to the implement coupler assem 
bly, fluid flow into the first chamber may cause the coupler 
hydraulic actuator to move the implement coupler assembly 
toward the locked position, and fluid flow out of the first 
chamber may cause the coupler hydraulic actuator to move 
the implement coupler assembly toward the unlocked posi 
tion. The sequence valve may prevent fluid flow from the first 
sequence port to the second sequence port when a fluid pres 
sure at the first pilot port is less than a predetermined thresh 
old pressure, and the sequence valve may be movable to allow 
fluid flow out of the first chamber when a pilot fluid pressure 
of the implement hydraulic actuator at the first pilot port is 
greater than the predetermined threshold pressure. 
0009. Additional aspects are defined by the claims of this 
patent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a perspective view of an exemplary 
machine having an implement coupler assembly for connect 
ing an implement to an end of a stick member, 
0011 FIG. 2 is a side view of an exemplary stick member 
and implement coupler assembly of the machine of FIG. 1; 
0012 FIG. 3 is a perspective view of the implement cou 
pler assembly of FIG. 2; 
0013 FIG. 4 is a side view of the implement coupler 
assembly of FIG. 2 shown in an unlatched position; 
0014 FIG. 5 is a side view of the implement coupler 
assembly of FIG. 2 shown in a latched position; 
0015 FIG. 6 is a schematic illustration of an exemplary 
electronic control unit and control components that may be 
implemented in the exemplary machine of FIG. 1; 
0016 FIG. 7 is a schematic illustration of a hydraulic 
control system for the implement coupler assembly of FIG.2 
with the coupler cylinder in a retracted position; 
0017 FIG. 8 is a schematic illustration of the hydraulic 
control system of FIG. 7 with the implement cylinder in a 
partially retracted position; 
0018 FIG. 9 is a schematic illustration of the hydraulic 
control system of FIG. 7 with the implement cylinder in a 
partially retracted position and the coupler cylinder in an 
extended position; 
0019 FIG. 10 is a schematic illustration of the hydraulic 
control system of FIG. 7 with the coupler control valve posi 
tioned to cause the coupler cylinder to retract; and 
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0020 FIG. 11 is a schematic illustration of the hydraulic 
control system of FIG. 7 with the implement cylinder and the 
coupler cylinder in extended positions. 

DETAILED DESCRIPTION 

0021 Although the following text sets forth a detailed 
description of numerous different embodiments of the 
present disclosure, it should be understood that the legal 
scope of protection is defined by the words of the claims set 
forth at the end of this patent. The detailed description is to be 
construed as exemplary only and does not describe every 
possible embodiment since describing every possible 
embodiment would be impractical, if not impossible. Numer 
ous alternative embodiments could be implemented, using 
either current technology or technology developed after the 
filing date of this patent, which would still fall within the 
Scope of the claims defining the scope of protection. 
0022. It should also be understood that, unless a term is 
expressly defined in this patent using the sentence "AS used 
herein, the term is hereby defined to mean ... or a 
similar sentence, there is no intent to limit the meaning of that 
term, either expressly or by implication, beyond its plain or 
ordinary meaning, and Such term should not be interpreted to 
be limited in scope based on any statement made in any 
section of this patent (other than the language of the claims). 
To the extent that any term recited in the claims at the end of 
this patent is referred to in this patent in a manner consistent 
with a single meaning, that is done for sake of clarity only so 
as to not confuse the reader, and it is not intended that such 
claim term be limited, by implication or otherwise, to that 
single meaning. Finally, unless a claim element is defined by 
reciting the word “means” and a function without the recital 
of any structure, it is not intended that the scope of any claim 
element be interpreted based on the application of 35 U.S.C. 
S112(f). 
0023 FIG. 1 illustrates an exemplary machine 10. The 
machine 10 may be a fixed or mobile machine that performs 
Some type of operation associated with an industry, Such as 
mining, construction, farming, transportation, or any other 
industry known in the art. For example, the machine 10 may 
be an earth moving machine Such as an excavator, a backhoe, 
a loader, or a motor grader. The machine 10 may include a 
power Source 12, an implement system 14 driven by power 
Source 12, and an operator station 16 situated for manual 
control of an implement system 14. 
0024. The implement system 14 may include a linkage 
acted on by hydraulic cylinders to manipulate an implement 
18. Specifically, the implement system 14 may include a 
boom member 20 that is vertically pivotal about a horizontal 
boom axis 21 by a pair of adjacent, double-acting, hydraulic 
cylinders 22, and a stick member 24 that is vertically pivotal 
about a stick axis 26 by a single, double-acting, hydraulic 
cylinder 28. The implement system 14 may further include a 
single, double-acting, hydraulic cylinder 30 that is connected 
to vertically pivot the implement 18 about an implement axis 
32. In one embodiment, the implement cylinder 30 may be 
connected at a head end 30A to a portion of the stick member 
24, and at a rod end 30B to the implement 18 by way of a 
power link 31. The boom member 20 may be pivotally con 
nected to a frame 33 of machine 10. The stick member 24 may 
pivotally connect boom member 20 to the implement 18. 
(0025. Each of the hydraulic cylinders 22, 28, 30 may 
include a tube portion and a piston assembly arranged within 
the tube portion to form a head end pressure chamber and a 
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rod end pressure chamber. The pressure chambers may be 
selectively supplied with pressurized fluid and drained of the 
pressurized fluid to cause the piston assembly to displace 
within the tube portion, thereby changing the effective length 
of the hydraulic cylinders 22, 28, 30. The flow rate of fluid 
into and out of the pressure chambers may relate to a Velocity 
of the hydraulic cylinders 22, 28, 30, while a pressure differ 
ential between the head end and the rod end pressure cham 
bers may relate to a force imparted by the hydraulic cylinders 
22, 28, 30 on the associated linkage members. The expansion 
and retraction of the hydraulic cylinders 22, 28, 30 may 
function to assist in moving the implement 18. 
0026. Numerous different implements 18 may be attach 
able to a single machine 10 and controllable via the operator 
station 16. The implement 18 may include any device used to 
perform a particular task Such as, for example, a bucket as 
shown, a fork arrangement, a blade, a grapple, or any other 
task-performing device known in the art. Although connected 
in the embodiment of FIG. 1 to pivot relative to the machine 
10, the implement 18 may additionally rotate, slide, Swing, 
lift, or move in any other manner known in the art. The 
implement 18 may include a forward implement pin 34 and a 
rear implement pin 36 that facilitate connection to the imple 
ment system 14. The implement pins 34, 36 may be joined at 
their ends by a pair of spaced apart implement brackets 38,39 
that are welded to an external surface of the implement 18. 
0027. An implement coupler assembly 40 may be located 
to facilitate a quick connection between the linkage of the 
implement system 14 and the implement 18. As shown in 
FIGS. 2 and 3, the exemplary implement coupler assembly 40 
may include a frame 42 having a pair of spaced apart, parallel 
side plate members 44 (only one shown in FIG. 2) that are 
interconnected at one end by a cross plate 46 and at an oppos 
ing end by a cross brace 47. Each side plate member 44 may 
comprise upper and lower plates 44A, 44B that are horizon 
tally offset from and welded to each other. It will be appreci 
ated, however, that one-piece side plate members may be used 
instead of the exemplary upper and lower plates 44A, 44 B if 
desired. 

0028. In one embodiment, the upper plates 44A may each 
include two spaced apart pin openings 48, and corresponding 
collars 50 provided adjacent to each pin opening 48. The pin 
openings 48 in one upper plate 44A may be substantially 
aligned with the pin openings 48 in the opposing upper plate 
44A, such that a first stick pin 52 of the stick member 24 and 
a second stick pin 54 (removed from FIG.3 for clarity) of the 
power link 31 may pass there through and be retained by the 
side plate members 44. In this manner, extension and retrac 
tion of the implement cylinder 30 acting through the power 
link 31 and the second stick pin 54 may function to pivot the 
implement coupler assembly 40 about the first stick pin 52. 
0029. The implement coupler assembly 40 may be detach 
ably connected to the implement 18 on a side opposite the 
stick member 24 and the power link 31. In the exemplary 
embodiment, each lower plate 44B may be located inward of 
the implement brackets 38, 39 and include a rear-located, 
rear-facing notch 56 and a front-located, bottom-facing notch 
58. The notches 56, 58 may be configured to receive the 
implement pins 34, 36, respectively. The cross brace 47. 
located at a front end of the side plate members 44, may be 
shaped to correspond with the shape of the notch 56 such that 
a jaw portion of the cross brace 47 may also receive and 
Support the implement pin 34. 

Nov. 13, 2014 

0030 FIGS. 4 and 5 are side views of the implement 
coupler assembly 40 having a side plate member 44 cut away 
for illustrating a locking system 60 that includes first and 
second securing hooks or latches 62, 64 for retaining the 
implement pins 34, 36 in the notches 56, 58, respectively. 
FIG. 4 illustrates the locking system 60 in an unlocked posi 
tion, while FIG.5 illustrates the locking system 60 in a locked 
position. It should be appreciated that a gap may exist 
between the latch 62 and the implement pin 34 when the 
locking system 60 is latched or in the locked position. 
0031. The locking system 60 may include a number of 
interconnected components for moving the latches 62, 64 
between the locked and unlocked positions. For example, the 
locking system 60 may include a hydraulic actuator Such as a 
coupler cylinder 66 having a head end 66A with a first cham 
ber and a rod end 66B with a second chamber, a pair of rocker 
assemblies 68 (one located on each side of the coupler cylin 
der 66), and a pair of connector links 70 pivotally connecting 
the rocker assemblies 68 to opposing sides of the latch 62. The 
latch 64 may have a generally hollow center portion 74 con 
figured to receive a piston rod 76 of the coupler cylinder 66, 
and a rod pin 72 may pass through corresponding bores 
formed in opposing sides of the latch 64 and in piston rod 76. 
The rocker assemblies 68 may be pivotally mounted to oppos 
ing sides of a tube portion 78 of the coupler cylinder 66 by 
way of the tube pins 80 that extend from the respective sides 
of the tube portion 78 through corresponding bores formed in 
the rocker assemblies 68. First and second link pins 81, 82 
may pivotally join the connector links 70 at one end to the 
rocker assemblies 68 and at an opposing end to the latch 62. 
The link pins 81 may pass through corresponding bores 
formed in the rocker assemblies 68 and the connector links 
70, while the link pins 82 may pass through corresponding 
bores formed in the latch 62 and the connector links 70. 

0032. In the exemplary embodiment, the locking system 
60 may be connected to the frame 42 of the implement cou 
pler assembly 40 at multiple locations. First, a latch pin 84 
may pass through corresponding bores formed in the latch 62 
and the side plate members 44 for pivotally connecting the 
latch 62 to the frame 42. Second, a rocker pin 86 associated 
with both rocker assemblies 68 may pass through correspond 
ing bores formed in each rocker assembly 68 and in each side 
plate member 44 for pivotally connecting the rocker assem 
blies 68 to the frame 42. Third, a latch pin 88 may pass 
through corresponding bores formed in the latch 64 and the 
side plate members 44 for pivotally connecting the latch 64 to 
the frame 42. 

0033. To unlock the latches 62, 64 from the implement 
pins 34, 36, the piston rod 76 may retract into the tube portion 
78 of the coupler cylinder 66. The retracting movement of the 
piston rod 76 may cause the latch 64 to pivot in a clockwise 
direction about the latch pin 88, until the latch 64 abuts a first 
end stop 90 that protrudes from one of the side plate members 
44. At this point in time, the implement pin 36 may be 
unlocked from the implement coupler assembly 40. Contin 
ued retraction of the piston rod 76 may push the latch 64 
against the end stop 90 and thereby cause the tube portion 78 
to be pulled toward the latch 64. The pulling of the tube 
portion 78 toward the latch 64 may cause the rocker assem 
blies 68 to pivot about the rocker pins 86 in a clockwise 
direction and thereby cause the connector links 70 to pivot the 
latch 62 in a clockwise direction about the latch pin 84 and 
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away from the implement pin 34. At this point in time, the 
implement pin 34 may be unlocked from the implement cou 
pler assembly 40. 
0034) To lock the implement pins 34, 36 in position with 
the latches 62, 64, the piston rod 76 may extend from the tube 
portion 78 of the coupler cylinder 66. The extending move 
ment of the piston rod 76 may cause the latch 64 to pivot in a 
counterclockwise direction about the latch pin 88, until the 
latch 64 engages a second end stop 92 that protrudes from one 
of the side plate members 44. At this point in time, the imple 
ment pin 36 may be locked to the implement coupler assem 
bly 40. Continued extension of the piston rod 76 may push the 
latch 64 against the end stop 92 and thereby cause the tube 
portion 78 to be pushed away from the latch 64. The pushing 
of the tube portion 78 away from the latch 64 may cause the 
rocker assemblies 68 to pivot about the rocker pins 86 in a 
counterclockwise direction and thereby cause the connector 
links 70 to pivot the latch 62 in a counterclockwise direction 
about the latch pin 88 and toward the implement pin 34. At 
this point in time, the implement pin 34 may be locked to the 
implement coupler assembly 40. 
0035. The locking system 60 may include an over-center 
feature that helps to prevent the latches 62, 64 from unlocking 
unexpectedly, should the coupler cylinder 66 fail. In particu 
lar, when moving from the locked position to the unlocked 
position, the locking system 60 may first rotate the latch 62 
counterclockwise toward the implement pin 34 by a small 
amount, before rotating the latch 62 clockwise away from the 
implement pin 34. This is because the link pin 81 may be 
located below a centerline 94that extends from the link pin 82 
to the rockerpin 86 when fully locked, and moved through the 
centerline 94 to a point above the centerline 94 during the 
unlocking. The link and the rocker pins 82 and 86 may be 
furthest apart when aligned with the centerline 94, and closer 
together when the link pin 81 is either above or below the 
centerline 94. Thus, when the link pin 81 is below the center 
line 94 during clockwise rotation of the rocker assemblies 68, 
the connector link 70 may first push the latch 62 such that it 
rotates in the counterclockwise direction. Continued rotation 
of the rocker assemblies 68 may then move the link pin 81 
above the centerline 94, causing the connector link 70 to pull 
the latch 62 such that it rotates in the clockwise direction. 
0036. During failure of the coupler cylinder 66, while the 
latches 62, 64 are in the locked position, it may be unlikely for 
the latch 62 to first be inadvertently rotated counterclockwise 
by an amount sufficient to move the link pin 81 past the 
centerline 94, and then fully rotated in the opposite direction 
to unlock the implement pin 34. In fact, an opening force 
caused by the implement pin 34 on the latch 62, when the 
latch 62 is in the locked position, may only serve to further 
secure the latch 62. More specifically, an opening force in the 
direction of an arrow 96 may create a clockwise moment 
about the latch pin 84 that acts on the connector link 70 to 
create a counterclockwise moment about the rocker pin 86. 
Because the link pin 81 may be located below the centerline 
94, the moments about the latch pin 84 and the rocker pin 86 
may combine to secure the rocker assemblies 68 against cross 
brace 47. Accordingly, any force (e.g., an opening force in the 
direction of the arrow 96) that the implement pin 34 may 
apply on the latch 62 may actually further secure the latch 62 
in the locked position. 
0037. It should be appreciated that wear from repeated use 
or warping from heavy loading may alter the implement 
coupler assembly 40 in a manner that inhibits the rocker 
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assemblies 68 from properly seating against the cross brace 
47. For this reason, the latch 62 and the rocker assemblies 68 
have mating surfaces 98, 100 for securing the locking system 
60 in the latched position. For example, when the locking 
system 60 is in the latched position, as shown in FIG. 5, the 
moments about the latch pin 84 and the rocker pin 86 may 
rotate the surfaces 98, 100 into abutting contact, thereby 
securing the latch 62 in the locked position. It should also be 
appreciated that the surfaces 98, 100 may be in abutting 
contact when the locking system 60 is in the latched position, 
even when the rocker assemblies 68 are properly seated 
against the cross brace 47, if desired. These abutting Surfaces 
may provide additional Support for keeping the latch 62 in the 
locked position should the coupler cylinder 66 fail. 
0038. The operation of the implement system 14 and the 
implement coupler assembly 40 may be controlled by a con 
trol unit of the machine 10. FIG. 6 illustrates one example of 
an electronic control module (ECM) 110 that may be imple 
mented in the machine to control the implement system 14. 
the implement coupler assembly 40 and, if desired, other 
systems of the machine 10. The ECM 110 may include a 
microprocessor 112 for executing specified programs that 
control and monitor various functions associated with the 
machine 10. The microprocessor 112 includes a memory 114, 
Such as ROM (read only memory) 116, for storing a program 
or programs, and a RAM (random access memory) 118 which 
serves as a working memory area for use in executing the 
program(s) stored in the memory 114. Although the micro 
processor 112 is shown, it is also possible and contemplated 
to use other electronic components such as a microcontroller, 
an ASIC (application specific integrated circuit) chip, or any 
other integrated circuit device. 
0039. The ECM 110 electrically connects to the control 
elements of the implement system 14 and the implement 
coupler assembly 40, as well as various input devices for 
commanding the operation of implement system 14 and the 
implement coupler assembly 40 and monitoring their perfor 
mance. As a result, the ECM 110 may be electrically con 
nected to a boom position control 120, a stick position control 
122, an implement position control 124 and a coupler locking 
control 126 disposed in the operator station 16. An operator of 
the machine 10 may manipulate the controls 120, 122, 124, 
126 to generate and transmit control signals to the ECM 110 
with commands for extending and retracting the hydraulic 
cylinders 22, 28, 30, 66, respectively. The ECM 110 may also 
be electrically connect to actuators and transmit control sig 
nals to the actuators to cause the various systems and ele 
ments of the machine 10 to operate. Consequently, a boom 
cylinder actuator 128, a stick cylinder actuator 130, an imple 
ment cylinder actuator 132 and a coupler cylinder actuator 
134 may be connected to the ECM 110 and receive control 
signals from the ECM 110 in response to control signals from 
the controls 120, 122, 124, 126, respectively, to operate cor 
responding control valves (not shown) and cause the hydrau 
lic cylinders 22, 28, 30, 66, respectively, to extend and con 
tract. The operation of the implement coupler assembly 40 
under the control of the ECM 110 is described in greater detail 
below. 

0040. As can be seen from the schematic illustration of 
FIG. 7, the implement coupler assembly 40 may be part of a 
hydraulic system 140 that also includes the power source 12 
and the implement cylinder 30. The power source 12 may 
drive a pump 142 that draws fluid from a low pressure reser 
voir 144 and pressurizes the fluid for use by the implement 
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cylinder 30 and the coupler cylinder 66. The pressurized fluid 
from the pump 142 may be output to a Supply passage 146. 
The Supply passage 146 may separate into an implement 
cylinder Supply passage 148 and a coupler cylinder Supply 
passage 150 to communicate the pressurized fluid to an 
implement control valve 152 and a coupler control valve 154, 
respectively. The control valves 152, 154 are operatively con 
nected to the implement cylinder actuator 132 and the coupler 
cylinder actuator 134, respectively, to affect movement of the 
implement cylinder 30 and the coupler cylinder 66 in 
response to input received from, for example, the implement 
position control 124 and the coupler locking control 126 
located within the operator station 16 in a manner known to 
persons skilled in the art. In alternative embodiments, pres 
surizing fluid may be provided to the control valves 152, 154 
by separate pumps 142 or other pressurized fluid Sources. 
0041. The implement control valve 152 may regulate 
operation of the implement cylinder 30 and, thus, the motion 
of the implement 18 relative to the stick member 24. Specifi 
cally, the implement control valve 152 may have elements 
movable to control a flow of pressurized fluid from the pump 
142 to the head end 30A and the rodend 30B of the implement 
cylinder 30, and from the head end 30A and the rod end 30B 
to the low pressure reservoir 144 via a drain passage 156. In 
response to a command from the implement position control 
124 to extend the implement cylinder 30 and thereby curl the 
implement 18 toward the stick member 24, the ECM 110 
causes the implement cylinder actuator 132 to move the ele 
ments of the implement control valve 152 to allow the pres 
surized fluid from the pump 142 to enter and fill the head end 
30A of the implement cylinder 30 via the supply passage 148 
and a head end passage 158, while simultaneously draining 
fluid from the rodend 30B of the implement cylinder 30 to the 
reservoir 144 via a rod end passage 160 and the drain passage 
156. In response to a command from the implement position 
control 124 to retract the implement cylinder 30 and rotate the 
implement 18 away from the stick member 24, the ECM 110 
causes the implement cylinder actuator 132 to move the ele 
ments of the implement control valve 152 to allow pressur 
ized fluid from the pump 142 to enter and fill the rod end 30B 
of the hydraulic cylinder 30 via the supply passage 148 and 
the rod end passage 160, while simultaneously draining fluid 
from the head end 30A of the implement cylinder 30 to the 
reservoir 144 via the head end passage 158 and the drain 
passage 156. 
0042. The implement coupler assembly 40 may be con 
nected to receive pressurized fluid from the pump 142, and the 
operation of the implement coupler assembly 40 may be 
regulated, at least in part, by the implement cylinder 30. More 
particularly, the coupler control valve 154 associated with the 
implement coupler assembly 40 may be fluidly connected to 
the pump 142 by the supply passage 150. The coupler control 
valve 154 may, in turn, may have a head end passage 162 for 
placing the coupler control valve 154 in fluid communication 
with the head end 66A of the coupler cylinder 66, and a rod 
end passage 164 placing the coupler control valve 154 in fluid 
communication with the rod end 66B of the coupler cylinder 
66. On the head end side, a one-way check valve 168 and a 
sequence valve 170 may be arranged in parallel to each other. 
The head end passage 162 fluidly connects the valves 168, 
170 to the coupler control valve 154, and an additional head 
end passage 172 fluidly connects the opposite ends of the 
valves 168, 170 to the head end 66A of the coupler cylinder 
66. The check valve 168 is arranged to allow pressurized fluid 
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to flow from the coupler control valve 154 to the head end 
66A of the coupler cylinder 66, and the sequence valve 170 is 
arranged to control the flow of fluid from the head end 66A of 
the coupler cylinder 66 to the coupler control valve 154. The 
operations of the check valve 168 and the sequence valve 170 
are discussed in greater detail below. The coupler control 
valve 154 may also be connected to the low pressure reservoir 
via a drain passage 166. With this arrangement, based on 
input received from the coupler locking control 126 located 
within the operator station 16, the coupler control valve 154 
may selectively direct pressurized fluid from the pump 142 to 
either the head end 66A or the rod end 66B via the supply 
passage 150, while simultaneously draining fluid from the 
other of head end 66A or the rod end 66B to the reservoir 144 
via the drain passage 166 to cause the coupler cylinder 66 to 
move. The coupler cylinder 66 may be extended and retracted 
in a manner similar to that described above with respect to the 
implement cylinder 30 subject to the position of the imple 
ment cylinder 30. 
0043. The check valve 168 and the sequence valve 170 
located between the head end passages 162, 172 regulate the 
filling and draining of the head end 66A of the coupler cyl 
inder 66. The check valve 168 allows fluid to selectively 
bypass the sequence valve 170. The check valve 168 may be 
movable to only allow fluid into the head end 66A of the 
coupler cylinder 66 based on a pressure of fluid within the 
head end 66A. That is, when a pressure of fluid within the 
head end passage 162 upstream of the valves 168, 170 (i.e., 
when a pressure of fluid received from the pump 142) is 
greater than a pressure of fluid within the head end passage 
172 downstream of the valves 168, 170 (i.e., greater than a 
pressure of fluid within the head end 66A of the coupler 
cylinder 66), fluid may flow past the check valve 168 and into 
the head end 66A of the coupler cylinder 66. When the pres 
sure of fluid with the head end passage 172 downstream of the 
valves 168, 170 (i.e., when a pressure of the low pressure 
reservoir 144) is less than the pressure offluid within the head 
end 66A, the check valve 168 closes to divert fluid from the 
head end 66A to the sequence valve 170. 
0044) The sequence valve 170 selectively allows fluid 
from within the head end 66A of the coupler cylinder 66 to 
drain to the reservoir 144 via the coupler control valve 154 
based on a pressure within the head end 30A of the implement 
cylinder 30. That is, the sequence valve 170 may be a spring 
biased, pilot-operated valve that is movable between a first 
position at which fluid flow out of the head end 66A is inhib 
ited, and a second position at which fluid flow out of the head 
end 66A is allowed. The sequence valve 170 may receive a 
first pilot signal pressure via a first pilot passage 174 that is in 
fluid communication with the head end 30A of the implement 
cylinder 30, and may be moved from the first position toward 
the second position when a pressure of fluid within the first 
pilot passage 174 (i.e., when a pressure of fluid within the 
head end 30A of the implement cylinder 30) exceeds a pre 
determined threshold pressure. 
0045. In one example, where the pump 142 is capable of 
pressurizing fluid to approximately 5,200 psi, the predeter 
mined threshold pressure may be set in the range of about 
4,000-5,000 psi. In the illustrated example, the sequence 
valve 170 may received a second pilot signal pressure via a 
second pilot passage 176 that is in fluid communication with 
the head end passage 162. The second pilot signal pressure 
may provide a reference pressure against which the pressure 
of the head end 30A of the implement cylinder 30 is compared 
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to control the elements of the sequence valve 170. For 
example, the sequence valve 170 may be configured with a 
3-to-1 ratio of the first pilot signal pressure to the second pilot 
signal pressure such that the sequence valve 170 moves from 
the first position to the second position only when the first 
pilot signal pressure has a magnitude that is at least three 
times the second pilot signal pressure. 
0046 Because the predetermined threshold pressure of the 
sequence valve 170 may be somewhat elevated compared to a 
normal operating pressure of the implement system 14, fluid 
may only be drained from head end 66A of the coupler cyl 
inder 66 when the implement cylinder 30 is fully extended to 
curl the implement 18 toward the stick member 24 as shown 
in FIG. 1. That is, 4,000-5,000 psi may only be developed 
within the head end 30A of the hydraulic cylinder 30 after the 
hydraulic cylinder 30 has been moved to its end stop position 
and further manipulated. For this reason, an operator may be 
required to first fully curl the implement 18 (i.e., fully extend 
the implement cylinder 30) and continue manipulation in the 
curling direction for a period of time after reaching the end 
stop (e.g., for about 5-10 seconds after reaching the end stop) 
before the coupler cylinder 66 and the implement coupler 
assembly 40 may be able to fully decouple the implement 18 
from the stick member 24. In this manner, a desired imple 
ment position (i.e., full implement curl) and a desired opera 
tional pressure (about 4,000-5,000 psi) may be ensured prior 
to allowing implement decoupling. 

INDUSTRIAL APPLICABILITY 

0047. The presently disclosed implement coupler assem 
bly may be applicable to a variety of machines, such as 
excavators, backhoes, loaders, and motor graders, to increase 
the functionality of these machines. For example, a single 
excavator may be used for moving dirt, rock and other mate 
rial, and during the excavation operations, different imple 
ments may be required Such as a different size of bucket, an 
impact breaker, or a grapple. The disclosed implement cou 
pler assembly can be used to quickly change from one imple 
ment to another with ease once the implement 18 is moved to 
the desired implement position, thus reducing the time the 
machine is unavailable for its intended purpose. 
0048. To attach an implement 18 to the implement coupler 
assembly 40, the stick member 24 may be maneuvered to a 
position at which a bottom portion of the implement coupler 
assembly 40 is above the implement 18. In the example of 
FIG. 7, the positioning and orientation of the implement 
coupler assembly 40 are accomplished in part by extending 
the implement cylinder 30 to curl the implement coupler 
assembly 40 toward the stick member 24. Prior to attachment, 
the coupler cylinder 66 is retracted to put the implement 
coupler assembly 40 in the unlatched position of FIG. 4. The 
implement coupler assembly 40 may be oriented so that the 
notch 56 is located to receive the implement pin 34. The 
implement coupler assembly 40 may then be lowered onto the 
implement 18 so that the implement pin 34 is seated within 
the notch 56. The hydraulic cylinder 30 may next be partially 
retracted (FIG. 8) to move the power link31 and thereby pivot 
the implement coupler assembly 40 about the implement pin 
34 such that the notch 58 may be moved over the implement 
pin 36. The implement pin 36 may then be seated within the 
notch 58. 
0049. To lock the implement pins 34, 36 within the 
notches 56,58, the coupler locking control 126 may be set by 
the operator to a “LOCK' position so that the ECM 110 will 
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transmit control signals to the coupler cylinder actuator 134 to 
move the elements of the coupler control valve 154 to place 
the pump 142 in fluid communication with the head end 66A 
of the coupler cylinder 66 and the low pressure reservoir in 
fluid communication with the rod end 66B of the coupler 
cylinder 66 so that the coupler cylinder 66 may extend as 
shown in FIG. 9. Pressurized fluid from the pump 142 opens 
and flows through the check valve 168 to fill the head end 66A 
while the fluid from the rod end 66B is drained to the low 
pressure reservoir 144. As described above with regards to 
FIG. 5, the extension of the piston rod 76 from the coupler 
cylinder 66 may first cause the latch 64 to rotate counterclock 
wise and close on the implement pin 36 until the end stop 92 
is engaged, with further extension of the piston rod 76 result 
ing in translation of the tube portion 78 away from the imple 
ment pin 36 and a corresponding counterclockwise rotation 
of the rocker assemblies 68. The rotation of the rocker assem 
blies 68 may cause a corresponding translation of the connec 
tor links 70, and the counterclockwise rotation of the latch 62 
against the implement pin 34. Once the link pin 81 has moved 
below the centerline 94, both of the implement pins 34, 36 
may be locked in position. 
0050. To initiate decoupling of the implement 18, an 
operator may provide an indication of a desire to decouple the 
implement 18 by, for example, moving the coupler locking 
control 126 to an “UNLOCK' position. When the coupler 
locking control 126 is manipulated, the ECM 110 may 
respond by transmitting control signals to the coupler cylin 
der actuator 134 to cause the actuator 134 to move the ele 
ments of the coupler control valve 154 to place the pump 142 
in fluid communication with the rod end 66B of the coupler 
cylinder 66 and place the low pressure reservoir series with 
the head end 66A of the coupler cylinder 66 and the valves 
168, 170 (FIG. 10). Pressurized fluid may be directed from 
the pump 142 to the rod end 66B of the coupler cylinder 66. 
The difference in the pressure between the head end 66A and 
the low pressure reservoir 144 causes the check valve 168 to 
close and divert the fluid from the head end 66A to the 
sequence valve 170. 
0051 Depending on the fluid pressure in the head end 30A 
of the implement cylinder 30 and transmitted to the sequence 
valve 170 via the first pilot passage, the sequence valve 170 
may or may not be open to allow the fluid from the head end 
66A to drain to the low pressure reservoir 144. At the position 
shown in FIG. 10, the implement cylinder 30 is not fully 
extended and the implement control valve 152 is not posi 
tioned to direct pressurized fluid from the pump 142 to the 
head end 30A and further extend the implement cylinder 30. 
Consequently, the implement 18 is not fully curled toward the 
stick member 24 and the pressure in the head end 66A is likely 
less than the predetermined threshold pressure of the 
sequence valve 170. Because the head end 30A of the imple 
ment cylinder 30 has insufficient fluid pressure to open the 
sequence valve 170, the flow of fluid from the head end 66A 
of the coupler cylinder 66 to the low pressure reservoir 144 is 
cutoff and the piston rod 76 cannot be retracted to unlatch the 
implement coupler assembly 40. 
0052 To increase the fluid pressure inhead end 30A of the 
implement cylinder 30 to the predetermined threshold pres 
sure of the sequence valve 170, the operator may operate the 
implement position control 124 to place the implement 18 in 
the desired implement position, which is the fully-curled 
position shown in FIG. 1 in the present example. The ECM 
110 receives the control signals from the implement position 
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control 124 and responds by transmitting control signals to 
cause the implement cylinder actuator 132 to move the ele 
ments of the implement control valve 152 to the position 
shown in FIG. 11 to allow the pressurized fluid from the pump 
142 to enter and fill the head end 30A of the implement 
cylinder 30, and to simultaneously drain fluid from the rod 
end 30B to the reservoir 144. Pressurized fluid may continue 
to be directed to the head end 30A of the hydraulic cylinder 30 
until an end stop position is achieved and the pressure within 
the head end 30A of the hydraulic cylinder 30 reaches the 
predetermined threshold pressure of the sequence valve 170. 
Until the predetermined threshold pressure within the head 
end 30A is reached, the coupler cylinder 66 may be hydrau 
lically locked and inhibited from releasing fluid that would 
allow the coupler cylinder 66 to retract the piston rod 76. 
0053) Once the implement 18 is rotated to the desired 
implement position and the predetermined threshold pressure 
for the sequence valve 170 is created within the head end 30A 
of the hydraulic cylinder 30, the pressurized fluid from the 
head end 30A may move the sequence valve 170 to the flow 
passing position, thereby releasing fluid from and hydrauli 
cally unlocking the coupler cylinder 66. By releasing fluid 
from the head end 66A of the coupler cylinder 66, the pres 
surized fluid entering the rodend 66B from the pump 142 may 
cause the piston rod 76 to retract relative to the tube portion 78 
toward the position of the coupler cylinder 66 shown in FIG. 
7. Such retraction may rotate the latch 64 away from the 
implement pin 36 until the latch 64 contacts the end stop 90. 
Once the latch 64 contacts the end stop 90, the retracting 
piston rod 76 may pull the tube portion 78, including the 
rocker assemblies 68 connected thereto, toward the latch 64. 
The rotating the rocker assemblies 68 may move the links 70 
out of the over-center position, causing the latch 62 to rotate 
away from the implement pin 34. 
0054. Unlocking of the implement coupler assembly 40 
may be confirmed visually by an operator of the machine 10. 
Alternatively, a sensor (not shown) may be associated with 
one or both of the latches 62, 64, if desired, to provide the 
desired confirmation. After confirmation of latch unlocking, 
the stick member 24 and the implement coupler assembly 40 
may be separated from the implement 18 for connection to 
another implement, if desired. 
0055. It may be possible to partially automate the process 
for unlocking the implement coupler assembly 40 so that the 
operator is not required to perform the additional manual step 
of operating the implement position control 124 to move the 
implement 18 to the desired implement position. In some 
embodiments, the machine 10 may be configured with sen 
sors (not shown) providing feedback to the ECM 110 regard 
ing operating parameters of the machine 10, Such as pressure 
sensors for the hydraulic cylinders 22, 28, 30, 66, positions 
for the hydraulic cylinders 22, 28, 30, 66, the boom member 
20, the stick member 24 and the implement 18, and the like, 
that may allow the ECM 110 to determine whether the imple 
ment 18 is oriented in the desired implement position. The 
ECM 110 may be configured to evaluate the sensor data when 
the operator moves the coupler locking control 126 to the 
“UNLOCK' position and determine whether the fluid pres 
sure in the head end 30A of the implement cylinder 30 
exceeds the predetermined threshold pressure of the sequence 
valve 170. If the head end 30A has insufficient pressure to 
move the sequence valve 170 to the open position, the ECM 
110 may automatically transmit control signals to cause the 
implement cylinder actuator 132 to move the elements of the 
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implement control valve 152 to fluidly connect the pump 142 
to the head end 30A of the implement cylinder 30 to move the 
implement 18 to the desired implement position and increase 
the pressure in the head end 30A. 
0056. The presently disclosed implement coupler assem 
bly 40 may help ensure proper coupling and decoupling of the 
implement 18, and decoupling only when the implement 18 is 
in a desired implement position. In particular, the disclosed 
implement coupler assembly may require movement of 
implement 18 to a desired position (i.e., full curl as shown in 
FIG. 1) before decoupling can begin. Moreover, placing the 
head end 66A of the coupler cylinder 66 in fluid communi 
cation with the pump 142 via the coupler control valve 154 
allows the coupler cylinder 66 to directly receive pressurized 
fluid from the pump 142 when the coupler cylinder 66 is 
extended and the implement coupler assembly 40 is locked. 
The pump 142 constantly operates to Supply pressurized flu 
ids to various components and systems of the machine 10. As 
a result, the fluid pressure within the head end 66A of the 
coupler cylinder 66 is consistently maintained while the 
implement system 14 operates to manipulate the implement 
18 as necessary to perform the required work of the machine 
10. 
0057 While the preceding text sets forth a detailed 
description of numerous different embodiments, it should be 
understood that the legal scope of protection is defined by the 
words of the claims set forth at the end of this patent. The 
detailed description is to be construed as exemplary only and 
does not describe every possible embodiment since describ 
ing every possible embodiment would be impractical, if not 
impossible. Numerous alternative embodiments could be 
implemented, using either current technology or technology 
developed after the filing date of this patent, which would still 
fall within the scope of the claims defining the scope of 
protection. 
What is claimed is: 
1. A hydraulic system for locking and unlocking an imple 

ment coupler assembly of a machine, the implement coupler 
assembly having a coupler frame and a locking system con 
nected to the coupler frame and having a locked position and 
an unlocked position, the hydraulic system comprising: 

a coupler hydraulic actuator having a first chamber and a 
second chamber separated from the first chamber, 
wherein the coupler hydraulic actuator is connected to 
the implement coupler assembly, wherein fluid flow into 
the first chamber causes the coupler hydraulic actuator 
to move the implement coupler assembly toward the 
locked position, and fluid flow out of the first chamber 
causes the coupler hydraulic actuator to move the imple 
ment coupler assembly toward the unlocked position; 

a sequence valve having a first sequence port in fluid com 
munication with the first chamber of the coupler hydrau 
lic actuator, a second sequence port, and a first pilot port 
in fluid communication with an implement hydraulic 
actuator operatively connected to the implement coupler 
assembly to move the implement coupler assembly rela 
tive to an implement system of the machine, wherein the 
sequence valve prevents fluid flow from the first 
sequence port to the second sequence port when a fluid 
pressure at the first pilot port is less thana predetermined 
threshold pressure, and wherein the sequence valve is 
movable to allow fluid flow from the first sequence port 
to the second sequence port and out of the first chamber 
when a pilot fluid pressure of the implement hydraulic 



US 2014/0331663 A1 

actuator at the first pilot port is greater than the prede 
termined threshold pressure. 

2. The hydraulic system of claim 1, comprising a coupler 
control valve in fluid communication with the second cham 
ber of the coupler hydraulic actuator, the second sequence 
port, a pressurized fluid Source of the machine, and a low 
pressure reservoir of the machine, wherein the coupler con 
trol valve is movable to alternately place the second chamber 
in fluid communication with the pressurized fluid source and 
the second sequence portin fluid communication with the low 
pressure reservoir, and place the second chamber in fluid 
communication with the low pressure reservoir and the sec 
ond sequence port in fluid communication with the pressur 
ized fluid source. 

3. The hydraulic system of claim 1, wherein the sequence 
valve comprises a second pilot port in fluid communication 
with the second sequence port, and the sequence valve is 
configured to increase the predetermined threshold pressure 
when an increase in a fluid pressure at the second sequence 
port is detected via the second pilot port. 

4. The hydraulic system of claim 1, comprising a check 
valve having a first check valve port in fluid communication 
with the first chamber and a second check valve port in fluid 
communication with the second sequence port, where the 
check valve is moveable to allow fluid flow from the first 
check valve port to the second check valve port and into the 
first chamber when a fluid pressure at the second check valve 
port is greater thana fluid pressure at the first check valve port. 

5. The hydraulic system of claim 4, comprising a coupler 
control valve having a first control valve port in fluid com 
munication with a pressurized fluid source of the machine, a 
second control valve port in fluid communication with a low 
pressure reservoir of the machine, a third control valve port in 
fluid communication with the second chamber of the coupler 
hydraulic actuator, and a fourth control valve port in fluid 
communication with the second sequence port and the second 
check valve port, wherein the coupler control valve is mov 
able between a first control valve position wherein the first 
control valve port is fluid communication with the third con 
trol valve port and the second control valve port is in fluid 
communication with the fourth control valve port, and a sec 
ond control valve position wherein the first control valve port 
is in fluid communication with the fourth control valve port 
and the second control valve port is in fluid communication 
with the third control valve port. 

6. The hydraulic system of claim 5, wherein the coupler 
hydraulic actuator moves the implement coupler assembly to 
the locked position when the coupler control valve is in the 
second control valve position. 

7. The hydraulic system of claim 5, wherein the coupler 
hydraulic actuator moves the implement coupler assembly to 
the unlocked position when the coupler control valve is in the 
first control valve position and the pilot fluid pressure of the 
implement hydraulic actuator at the first pilot port is greater 
than the predetermined threshold pressure. 

8. The hydraulic system of claim 5, wherein the coupler 
hydraulic actuator does not move the implement coupler 
assembly to the unlocked position when the coupler control 
valve is in the first control valve position and the pilot fluid 
pressure of the implement hydraulic actuator at the first pilot 
port is less than the predetermined threshold pressure. 

9. A method of decoupling an implement from an imple 
ment coupler assembly of a machine, comprising: 
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communicating pressurized fluid to a first chamber of a 
coupler hydraulic actuator to move the coupler hydraulic 
actuator in a direction to unlock the implement coupler 
assembly; 

communicating pressurized fluid from a second chamber 
of the coupler hydraulic actuator to a first sequence port 
of a sequence valve; and 

communicating pressurized fluid from an implement 
hydraulic actuator to a first pilot port of the sequence 
valve, wherein a fluid pressure of pressurized fluid at the 
first pilot port determines a position of the sequence 
valve between a closed position preventing fluid flow 
from the first sequence port to a second sequence port of 
the sequence valve, and an open position allowing fluid 
flow from the first sequence port to the second sequence 
port and to low pressure reservoir in fluid communica 
tion with the second sequence port. 

10. The method of claim 9, comprising moving the 
sequence valve to a closed position when the fluid pressure at 
the first pilot port is less than a predetermined threshold 
pressure so that the fluid in the second chamber of the coupler 
hydraulic actuator is not communicated to the low pressure 
reservoir and the coupler hydraulic actuator does not move in 
the direction to unlock the implement coupler assembly. 

11. The method of claim 10, comprising moving the 
sequence valve to an open position when the fluid pressure at 
the first pilot port is greater than the predetermined threshold 
pressure so that the fluid in the second chamber of the coupler 
hydraulic actuator is communicated to the low pressure res 
ervoir and the coupler hydraulic actuator moves in the direc 
tion to unlock the implement coupler assembly. 

12. The method of claim 10, comprising: 
fluidly connecting the second sequence port to a second 

pilot port of the sequence valve; and 
determining the predetermined threshold pressure based 

on a fluid pressure of the fluid communicated from the 
second sequence port to the second pilot port. 

13. The method of claim 12, wherein the predetermined 
threshold pressure increases when the fluid pressure commu 
nicated to the second pilot port increases. 

14. The method of claim 12, wherein the predetermined 
threshold pressure decreases when the fluid pressure commu 
nicated to the second pilot port decreases. 

15. A hydraulic system forlocking and unlocking an imple 
ment coupler assembly of a machine, the implement coupler 
assembly having a coupler frame and a locking system con 
nected to the coupler frame and having a locked position and 
an unlocked position, the hydraulic system comprising: 

a coupler hydraulic actuator having a first chamber and a 
second chamber separated from the first chamber; 

a coupler control valve having a first control valve port in 
fluid communication with a pressurized fluid source of 
the machine, a second control valve port in fluid com 
munication with a low pressure reservoir of the machine, 
a third control valve port and a fourth control valve port; 

a sequence valve having a first sequence port in fluid com 
munication with the first chamber, a second sequence 
port in fluid communication with the fourth control 
valve port, and a first pilot port in fluid communication 
with an implement hydraulic actuator operatively con 
nected to the implement coupler assembly to move the 
implement coupler assembly relative to an implement 
system of the machine; and 
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a check valve having a first check valve port in fluid com 
munication with the first chamber and a second check 
valve port in fluid communication with the fourth con 
trol valve port, where the check valve is moveable to 
allow fluid flow from the first check valve port to the 
second check valve port and into the first chamber when 
a fluid pressure at the second check valve port is greater 
than a fluid pressure at the first check valve port, 

wherein the coupler hydraulic actuator is connected to the 
implement coupler assembly, fluid flow into the first 
chamber causes the coupler hydraulic actuator to move 
the implement coupler assembly toward the locked posi 
tion, and fluid flow out of the first chamber causes the 
coupler hydraulic actuator to move the implement cou 
pler assembly toward the unlocked position, and 

wherein the sequence valve prevents fluid flow from the 
first sequence port to the second sequence port when a 
fluid pressure at the first pilot port is less than a prede 
termined threshold pressure, and wherein the sequence 
valve is movable to allow fluid flow out of the first 
chamber when a pilot fluid pressure of the implement 
hydraulic actuator at the first pilot port is greater than the 
predetermined threshold pressure. 

16. The hydraulic system of claim 15, wherein the coupler 
control valve is movable between a first control valve position 
wherein the first control valve port is fluid communication 
with the third control valve port and the second control valve 
port is in fluid communication with the fourth control valve 
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port, and a second control valve position wherein the first 
control valve port is in fluid communication with the fourth 
control valve port and the second control valve port is in fluid 
communication with the third control valve port. 

17. The hydraulic system of claim 16, wherein the coupler 
hydraulic actuator moves the implement coupler assembly to 
the locked position when the coupler control valve is in the 
second control valve position. 

18. The hydraulic system of claim 16, wherein the coupler 
hydraulic actuator moves the implement coupler assembly to 
the unlocked position when the coupler control valve is in the 
first control valve position and the pilot fluid pressure of the 
implement hydraulic actuator at the first pilot port is greater 
than the predetermined threshold pressure. 

19. The hydraulic system of claim 16, wherein the coupler 
hydraulic actuator does not move the implement coupler 
assembly to the unlocked position when the coupler control 
valve is in the first control valve position and the pilot fluid 
pressure of the implement hydraulic actuator at the first pilot 
port is less than the predetermined threshold pressure. 

20. The hydraulic system of claim 15, wherein the 
sequence valve comprises a second pilot port in fluid com 
munication with the second sequence port, and the sequence 
valve is configured to increase the predetermined threshold 
pressure when an increase in a fluid pressure at the second 
sequence port is detected via the second pilot port. 

k k k k k 


